Introduction {#sec0005}
============

Encephalitis is an inflammation of the brain parenchyma accompanied by neurologic dysfunction which can be a result of an infectious or a noninfectious etiology \[[@bib0005]\]. Infections constitute about 50 % of the identifiable cases of encephalitis \[[@bib0010]\]. Herpes simplex virus type 1 (HSV-1) has been identified as one of the most common culprits for viral encephalitis in adult and is accountable for about 90 % of the cases of HSVE seen in adults and children \[[@bib0015]\]. On the other hand, HSV-2 causes 80 % of the cases of HSVE seen in neonates but is an uncommon cause during post neonatal period accounting only for 10 % of HSVE cases with a predilection to affect immunocompromised patients \[[@bib0020],[@bib0025]\]. HSVE -1 has been most consistently associated radiographically with temporal lobe involvement while the neuroradiologic manifestations of HSVE-2 are much less uniform \[[@bib0030]\].

Case presentation {#sec0010}
=================

A 49-year-old wheelchair-bound female with a history of progressive multiple sclerosis remotely treated with natalizumab with the last dose given in 2011 presented to the intensive care unit with prolonged encephalopathy and breakthrough seizures for continuous electroencephalogram (EEG) monitoring. Her vital signs on presentation were notable for hypothermia, hypotension, tachycardia as well as tachypnea with hypoxia requiring mechanical ventilation. Laboratory studies revealed an elevated white blood cell count of 21,400/uL, hemoglobin of 10.0 g/dL, and platelet count of 511,000/uL. Urine toxicology screen was unrevealing.

Encephalopathy was initially thought to be of a toxic metabolic cause secondary to sepsis due to pneumonia diagnosed by imaging. Thus, the patient was started on cefepime and vancomycin; continuous EEG monitoring was done but did not show any seizure activity and her antiepileptic medication dosing was adjusted. However, patient's mental status remained unchanged and therefore, MRI brain with contrast followed by lumbar puncture (LP) was pursued. MRI showed symmetric marked edema involving the bilateral basal ganglia with mass effect on lateral ventricles ([Figs. 1 and 2](#fig0005){ref-type="fig"}). Cerebrospinal fluid (CSF) analysis demonstrated lymphocytic pleocytosis 95 cells/uL, low CSF glucose of 29 mg/dL and high protein of 103.1 mg/dL consistent with viral encephalitis. Due to remote history of natalizumab treatment, JC virus testing was sent in addition to other viral studies, which returned as negative. However, final viral PCR result was positive for herpes encephalitis type 2 with 19980 viral copies. The patient was started on treatment with intravenous acyclovir with subsequent improvement in mental status and was eventually discharged to a rehabilitation center.Figs. 1 and 2MRI brain with contrast showing marked edema as well as enhancement in the bilateral basal ganglia, frontal, parietal, occipital lobes and brainstem.Figs. 1 and 2

Discussion {#sec0015}
==========

Both HSV-1 and HSV-2 are double-stranded DNA viruses that belong to the Herpesviridae family. Herpes simplex viruses are well recognized for their pathogenicity of causing encephalitis. The mechanism by which HSV accesses the CNS in humans remains elucidated and an area of debate. Some studies proposed that the most likely routes include retrograde transport through the olfactory or trigeminal nerves with the virus spreading to the contralateral temporal lobe via the anterior commissure \[[@bib0035]\]. This theory is deemed somewhat plausible considering the preferential involvement of the frontal as well as temporal lobe in HSVE \[[@bib0040]\].

Clinical manifestations of HSVE are variable but most commonly presentations are fever, headache, altered mental status, nausea, vomiting as well as neurological deficits including receptive aphasia, hemiparesis as well as seizures. Status epilepticus is an uncommon manifestation but a dreaded consequence. Meningeal signs are not typical of patients with HSV-1 but are more frequent in patients with HSV-2 infections. In fact, meningeal signs maybe the only presenting symptoms in patients with HSV-2E \[[@bib0030]\].

In the setting of a suspected encephalitis, a thorough history and physical exam are pertinent in prompt diagnosis. CSF examination usually reveals lymphocytic pleocytosis, increased CSF protein as well as normal CSF glucose. Positivity of HSV PCR in CSF is a gold standard for the diagnosis of HSVE but MRI findings are regarded significantly for assisting in the diagnosis \[[@bib0045]\].

HSVE-1 usually presents as areas of hyperintense signal on T2-weighted and fluid-attenuated inversion recovery (FLAIR) sequences indicative of inflammatory edema in the medial temporal, inferior frontal, as well as insular regions \[[@bib0030],[@bib0050]\]. One the other hand, neuroradiologic manifestations of HSV-2 infection are much less uniform with immunocompetent patients showing mild edema in a similar distribution to HSV-1 infection \[[@bib0030]\]. However, MRI changes in immunocompromised patients are inconsistent and may be more extensive, atypical or even entirely absent \[[@bib0055]\].

Natalizumab, an agent that contains humanized neutralizing IgG4κ monoclonal antibodies, is currently approved for the treatment of Multiple Sclerosis patients with more active disease that place a high value on effectiveness and are less worried about safety.

CSF studies performed comparing natalizumab treated MS patients with untreated controls demonstrated a significant decrease in lymphocyte subsets including CD4+ and CD8 + T cells, increasing the risk of opportunistic infections \[[@bib0060]\]. Few cases published in literature report HSVE-2 in patients that received natalizumab however none of them mentions a consistent or similar pattern to the one seen in our patient on imaging.

Finally, HSVE continues to confer high morbidity and mortality with overall mortality over 70 % and only 2.5 % of patients fully recovered \[[@bib0065]\]. Therefore, prompt diagnosis and initiation of treatment with intravenous acyclovir are key to reduce neurologic sequelae among survivors and reduces mortality.

Conclusion {#sec0020}
==========

Lumbar puncture with CSF analysis and PCR remains the gold standard for diagnosis of HSV encephalitis. Advanced imaging modality with MRI has been increasingly used to aid with diagnosis. While HSVE-1 has been associated with necrotizing encephalitis with predilection of frontal and temporal lobe involvement, radiographic features of HSVE-2 are less uniform especially in immunocompromised cohorts. In the era of increasing use of immunologic therapy, possibility of HSVE-2 with atypical radiographic manifestation should be considered and prompt empirical Acyclovir may be warranted to decrease morbidity and mortality.
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